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( 54) IMPROVEMENTS IN AND RELATING TO BORE HOUB 
DRILLING 

r.II 1 L^^fu COMPAO,,,IB FRANCAISB 
DBS PBTROLBS , a French corporate body, 
of 5 roe Michei-Ange, Paris 16 erne, 

? tan *5J? ****** dectoB ^Tcntion; 
lor which we pray that ■ patent 
nay be granted to us, and the 
method by which it is to be performed, 
to be pnrtlcularty described in and by the 
following statement: — 

The present invention is concerned with 
exploratory drflHng and in particular to the 
protection of a drilled holeagaimt cavins? 
m and ingress of water- 

******** In iphe of the progress 
achieved, all have die common charac- 
teristic of protecting the drilled hole against 
owing in of the itrata passed through by 
means of tubes which are sent down ai the 
doffing descends. This type of protection 
which is costly, due both to the time 
required to place the tubes in position and 
the mandn s n ri Hii g involved andto the coat 
of the tubes used, fa particularly ttouble- 
""™ *a the ease where drilling methods. 



ecime ra cue case where drilling i 
25 known as rotary driffing methods 



.i^j ~r * sre em- 

Ptycd, because of a to» of power, due to 
rub Wg of the driWno tooVdrive shaft 
against thewallsrf5«W hole. Is added 
to the above disadvantage. This loss of 
power may be considerable became this 
shaft may be as much as several miles in 
l^u^Furthennore, when the tools ruotrire 
dinging It n necessary to raise the drive 
s haft, which comprises lengths of rod 
screwed one into the other, and unscrew It 
thus increasing the cost price of this type of 
protection* 

-flSSJS 0 of torrtde drilling called 
ftoUWlW achieves a net advamce over 
totary methods because the drive shaft fe 
replsced by a flexible armoured hose for the 
tool driving motor and the flexible hose can 
oc wound up or unwound by means of a 
In edition, the space taken up by the 
Jitttag platform can be rednc^hO^ 
However mis method does not dispense whh 
f«ed to protect the drilleahofe using 
steel tubes to prevent caving in of the a train. 



Furthermore, it n essential to ensure a 

ZnM*?? 1 ^ 5«iN«*« so as to 
avoid the considerable danger if an eruption 
occurs; 

mventic^mere is provhfod°* m nwtnod^f 
exploratory driffing comprising drilling a 
hole and moulding a tubing .round the waS 
of ge drilled hole ^n?Jmaeci»S wfch 
dp S ms , * the prevmitmg 

caving to of the strata and ingressof wate? 

According to another aspect of the 
present invention there Is provided a 

sarssw^SSa 

23^J^? ^ ugh earth, rnodding a 
tobm* around the wall of the drilled hole 
tie dSwSw^d 
movement oi the drilling tool, to prevent 
caving in of the itrata end mgres* ofwater 
wtoe^an mandablc member carried bV 

SKH53?sS£b€ 

tw 5^ Ae jjtaaonery expandable member 



and the drilling tool % ca^^^iltinr^ 
tojprogress downwardly. 

Thus, on the surface, instead of having; a 
iarge stock of pipes always available, which 
are assembled one to thi otherVs drUflng 

EE&\ *toV~* l ° ^ 
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supported hnmediatehf after drfluua. 
J» Potion of tubmg in the process of 
&Z21^ b8 P^tectea^SoTthe 
SSSTit^Sft • Jjceve which is moulded 
below It. Tms enables the tubing to beeE 
fectively protected during it. monWiSi 
process because it Is enough to etSSethai 
the sleeve former and drfittng tool holder 

to be protected from the strata andTas a 9* 
result, all water ingress. 95 
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According to a farther stood rA 
present invention Ctb S^l^ ^ 

EJ? - f*. 7 £ot inning the tnSno^S 
mISS-fxf S 1 *»dfaig tubing monWbiB 
ie invention will bo moz* fully un 
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* mm UITVUUOIJ Will I 

I* the drawtaa; 
m2EF!«& * <&«r«nimaac view fa crew 

turbine or an electric motor. II i* loSii; 
meenj of * flexible hSanf .ELS!!?* 0 * 
inside whloh-^T nJSlt ^""P™ 
**_**v wmon ire fitted all the circuit. 



formaWn^ iteeve 6 through cfaonft 5 

"««ancc to traction greater titan 700han 

i^^SS*} may be mode up 

of* pofrmerised epoxy resin. The tihmnVL 
hardening rejin b fojectedat * n^™!J?^ 

m^oded. might wea bec^Tw^ 
used lor the P«»p«ration of the heito 
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ntt tho drilfing depth thus ensuring an 
inketkm pressure for the resins at formers 
15 mid 16 v/fakh to 30 bar* higher then that at 
tho bottom. Flexible borne* 33 aod 34 are 
boated thus ensuring that the viscosity of the 
material li not lowered* A valve 37 enables 
the introduction of hardener into a static 
mixer 38 to be stopped. This allows static 
mixer 38 to be drained of hardener, m the 
event of a temporary atop in drilling* before 
valve 39, which controls the teed of rain to 
injection zones 19 or 20, according to 
whether tubing 8 or sleeve 6 if being made, 
is dosed* It wltt be understood that two 
assemblies exist similar to that shown In 
Figure 6, one for the sleeve 6, the other for 

the tubing 8. 

Thus K wfll be understood mat circuits 5 
and 7, illustrated In Figure 1, each comprise 
two channels, one forme resin and the other 
for the hardener, the channel tor the latter 
being provided with a valve such as 37 
located on the inlet aide of a static mixer 
such as 38. likewise, valves such as 39 
control the How of each of the resins and 
they are located one in channel 7 near in- 
jection zone 19 and the other in channel 5 
near injection zone 20> 

The advancement of drilling and the 
forming of tubing 8 and its sleeve 6 are 
carried out as Illustrated dlammtnatically 
In Figures 3 to 5. In Figure 3, sleeves 11 and 
12 are illustrated deflated and inflated 
respectively. Sleeve 11 la fast with body 10 
and descends with body 10 as a result of oil 
pressure, in the general circuit 23, exerted 
on piston 40, mat with body 10, under the 
control of control unit 9 (Figure 8). Oil 
entering the top part of cvhuder 42 via 
circuit 41 pushes the piston down, sleeve 12 
remaining firmly appUed against tubing 8 by 
previous Inflation of the sleeve. Thus, as tool 
2 progresses do wnwar ds, body 10 descends 
relative to sleeve 12. Formers 15 and 16 fast 



45 with body 10 also descend and, during this 
movement, a certain amount of ream ii 
extruded m aone 20 to form sleeve 8. the 
resin gradually polyraerislna In the regions 
of die heating element 18. whereas resin 
50 extruded in zone 19. the flow of which is 
different from the resin used in the making 
of sleeve 6. polymerises near heating 
element 17 to form tubing 8. It is of course 
understood that the Quantities injected are 
55 in proportion to the downward progress of 
the tool and the thickness of the respective 
sleeve or tubing. For example, the sleeve 6 
10 mm Chick and tho tubing 8 
~~ " unit 9 



may be shout 

about 50 mm thick. The control 
60 controls the supply of reams. 

The tool continues to advance downwards 
until piston 40 reaches the bottom of 
cy finder 42, Figure 4, This leads to the 
immediate inflation of sleeve 11. Figure 5, 
65 which holds the body 10 while sleeve 12 is 



deflated to enable it to take up a lower 
position as die result of injection of oil into 
the part of cylinder 42 located below Piston 
40. The automatic inflation of sleeve 11 may 
be ensured by an electrlea] Impulse from an 70 
end of stroke stop 58. the impulse being 
transmitted by wire 61 to control unit 9, 
Figure 8. Aa solenoid flap vaWo control 
circuits which control hydraulic feed to the 
hydraulic circuits are well known, details of 75 
the various circuits ensuring inflation and 
deflation of the sleeves have not been 
illustrated. Thus, daring a period of time 
which may be very short, sleeve 12 moves 
down to slower level so thai when the top of 80 
cylinder 42 is close to piston 40, all that la 
necessary is to apply oil under pressure once 
again inside sleeve 12 ana release the 
pressure inside sleeve 11 to return to the 
Musi conditions illustrated in Figure 3. For 85 
ibis purpose an end of stroke stop 59 may be 
used which sends a releasing trapinse by 
wire 60 to control unit 9 (Figures 1 sad 8)« In 
Figure 8, then, are found the oil circuit 23, 
resin supply circuit 5 and 7 and mud circuit 90 
4 comprising a down channel 4a end an up 
channel 4b in aone Z, Figure 7. 

A high pressure pump 45 supplies the oil 
necessary to inflate formers 15, 16. shield 22 
and sleeves 1 1 and 12 . A first circuit 43 leads 95 
to controls C15, C16 and C22 for inflating 
formers 15» 16 and shield 22. In the same 
way a second circuit 44 leads to controls CU 
andCl2for sleeves 11 sad 12. The assembly 
of circuits 48, 49 and 50 controllmn controls 100 
CI 5, C16, and C22, and circuits 46 and 47 
controlling controls Cll and Ct2 ate placed 
under the control of the general control 51 
for advancing or stopping the forming 
machine and in consequence piston 40, the 
movement of which depends on the ofl led 
via circuit 41. Circuit 41, serving channels 
C42c aod CA2b controlled by control 
channels 62 and 63 from the general control 
51, enables, via channel C42n, the drill to 
advance downwards and the sleeve 6 and 
tubing 8 forming machine to descend 
simultaneously, and enables, via channel 
C42&, cylinder 42 to descend after d e flatio n 
of sleeve 12* Wires 61 and 60 transmit the 
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impulses sent out by the end of stroke stops 
58 and 59 to the general control 51 in order 



to control the automatic setting in motion of 
the inflating and deflating operations for 
sleeves 11 and 12 via cxmtrol cha nn e ls 46 
and 47. The mud circuit 4 is aba placed 
under the control of controls CE, CP end 
CO for three valves B>F, O (Figure 7), these 
controls being placed under the control of 
control unit 51 by channels 64, 65 and 66. 
Valves H and F may be closed in the event of 
the forming machine being stopped or due 
to detection of a high pressure none by 
detector 53 coupled to control unit 51 by 
C53. In this illustration, the 
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the tube making machine, and the Inflatable 
atceves, ha* been indicated by the letter Z. 
Jc aoulding Kme has been indicated by 
the letter M. As far aa the mod circuit b 
E^^K that it is fed fa by 

flexible hose 3 and returned by channel Ah 
fa annntar tectum A. Supply drcmH 5 and 7 
tor resins and hardeaeia are placed under 
the control of controls CJ5. Gtt and C35 
C36 a* wall mm control* C37 and C'37 
controlling valves 37 for the hardener 
circuits and C 39 and C '39 controttng reive* 
39 for the reams supply. A channel 54 
connccui control unh 51 to con trot C35 to 
C'36 thus bringing the ream flounder a 
control relative to fee speed of advance by 
any desired method, channel C53 also 
enabling this How to be brought under a 
conbrol refatlvo to the pressure existing at 
the bottom of the drilling transmit 
pressure sensor 53 by any desired 
Control unit 51 Is operated 
from the surface by fine T. 

In addition to these control*, a dotted line 
C 53 ha* been illustrated toAowTipcSd 
connection the object of which is to tend* 
signal set fa motion by very high pressure or 
an^eruption This d^X'nSn. 3 
coonecnon 55, enables the flow of reams to 
be 'topped and heating of hcatfag elements 
w .m J*J* 15^md*I6 to be 

""ftggg^ oft, by meana of c cni ie cilo n 56 for 
controlling the closure of the mud circuit 
valves B and K and by means of connection 
57 for controlling the Inflation of sleeves 1 1 
end 12, with the object of locking the 
machfao «nd proceeding!© insert a cement 

As these various circuits can be of any 
form and as they are not part of the far 
mention insofar as the appneauon of the 
units, which can be obtained from trade 
sources, Is concerned, .it ha* not been 
deemed necessary to illustrate fa detail 
each control, whose structure may take any 
form. The control of resin flow Emits such 
flows i° * ntc facrease of 10%. Thus, 
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o^leadto n sflglrt in^jgat ,fa sleeve and 
tubing Otickneties fa the region of the 
cavern. Again it will he noted that although 
such caverns are usuaQy filled with water/it 
i* always possible to make the sleeve 
becauss -the material tltoreof is selected to 
be able to polymerise fa water. As the tubing 

^sSSd^c^ *• tttbfc * s 

and the t resm .earcatts are drained of her* 
oener. U drilling recommences, a start Is 
made by machining the Inner wall of the 
bottom part of the tubing a few yards above 

At 



tfe " bottom of the drilling. Thus the 

vnn^E XZ? V"SX ****** 
wuacej Its head gradually downwards fa the 
tubfag and cuts a wall in a truncated thane 
untU meeting jm with the protecting sfaevV 
Tins truncated: shape cutting may alter- 
jahwuly be carried oat by a boring sleeve, 
to ileevc being located just above the 
Z°h JL? ««nciit »fag has been 
Itis broken up by means of the 
™- — m tool, the pleasure at the bottom 
^^tahmd oy the clami? cTthe* 
maefflne fa ttie conventional way. When 
ftm«r 15 reaches the point where the 
Jtocated oortion commences, resin b 
fajected wiflioat hardener thus forcing out 
ftic mud, then fan controls arc set for the 
*"* mer 5* reafa. While the 
ychfac is descending and as soon as 
former 16 reaches the bottom end of the 
trunoatad cone, the controls are set for 

perfect Joint Is made between (he earlier 
tubfag and a new section of tubing, the end 
ofthe new sleeve bafaa held between two 90 
truncated layers of tubing resin. Thus the 
machine constructed enables a perfect 
tebmg Joint to be made after anfa- 
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It* self -evident mat the tfaermotmrdenfait 

sieeve and tubing can be of any sort 
provided that meS mechanical properties 
are sufficient to take the nlacT cFcm! 
venttenal tubfag, TmwX^^uon^ 
courpaseea the case of forming a tubing B 
without mafctag a sleeve 6. ™* 
In addition Co the above-mentioned 
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wltn simultaneous iormfa* of tubfag con* 

1^ < J£^^L Eto 5 ,mg reatitmg ol 

tue downward advance, the maciuneean 
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also be used to make the internal sleevefafi 
of tubes even if filled with water orVmakS 
the internal sleeving of e punctured 110 
completely csdiflsodrcbo. ,,u 
K^y^e controls for advancing the 
iSJ?^" 1 ?? b 7 moan* of sleeves 11, u 



and cyhndcr 42. can be reversed to return 
the assembly to a desired depth, as lor 

S5^ W i!^ 8t ¥ tin » °» process 
wWb^» object of cormectingllt to 
Previously formed portion. 
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WHAT WB CLAIM IS>— 

l, ±^J n ****5? °* exploratory drflfing 
comprising drOHng a UolTand mooldfagi 
tubing around the wall of the dritted hole 
sunoitsncouriy with drifflng of the hofa, the 
tube preventing caving in of the strafe and 
maress of water. 

— mc 9 1 S5 01 ^Pfamtory drUHno 
comprising drilling a hole by cwssifigi 
; tool downwardly thro ugh the earth, 
ne a tubfag around the wall of the 



U5 



120 



125 



Best Available CopY 



drilled hole aimultanoooBly wi 
wwnirid movmcnl of (be drilling 
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with tho 

^^^^i."!^ 01 ^ ^WJtaC tool, to 
I*'* 1 * 1 " la ot the strata udtamn of 

fV rtl ^L tv <WM«g tool fa expended 

pferrot relative movement between the 
expe^btomember end the tabug enH 
tow fa exerted between the stationary 
expeni^ member end the drilling SoJtJ 
oa» the drjffiog tool to proves! doW 



to either claim 1 
of the tubing 



method 

wcl«lm2.towhlehmw™, , _ 

downwardly parallel to t£> dHUBg ixtaT 
virion tho movldabla material toHu£nE 

6 - A »»thod according to any at the 
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preceding cUfau^ indw 

7 P«W to moulding of (be tobtag. 
7, A method aocotftng to claim 6 la 



ia £% ^ mM ^ L »ccordmg to env oi cieimt 
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16. A machine « 
which the tubing former 
means between the injection 
heating means. 

14**0 irf^Sfef »ccording to any of claim. 95 

I& A machine according to otaimiS V im 
«r of ckims H to 17 w^^S^S^filf 100 



««« Place, »M ftejgreegnce of water. 
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pedant screened*^* fr.gnS?5 

to Vri ^?f£?? ■ooording to any of claim* 6 
w& *SL "i^J* 18 °* flew of SrSn- 
jeoted materials ere controlled » « to 



tower end and a feed drouh for feeding 



— - — - «* u w which im 
c ylindri cal portion of the bodv thT ivSw 

" ' ear a hardener, aaid ohanneU 

i J» Woottoa m. of «ag 
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machine 
a 
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pressure 
drilled 



the bottom of a hole being 
for continuing the flow ox 
moulding material. 

22. A machine according to claim 21 
5 when dependent on oJalm 19* In which said 

control means Is adapted to act on reception 
of an Impulse from the pressure sensor rash 
that, when pressure sensed by the sensor 
exc eeds a pre dete rmined value, said control 

10 mean* erases tbe delivery of nun* to the drill 
tool and to stop, both the sleeves to Inflate, 
the or each hardener delivery valve to close, 
the or each delivery valve for the moulding 
material to close at the outlet from the or 

15 each static miser once the mixer has been 
drained of hardener, the switching off of the 
ox each heating element circuit and a hslt to 
the ma c hin e's progress downwards. 

23. A eiachrne aocortflng to any of chums 
20 20 to 22, In which said control means In- 



cludes means for automatically setting in 
motion the inflation of the first sleeve 
deflation of the second sleeve and Its 
descent under the control of a first end of 
stroke stop in said hydraulic jack, a second 
end of stroke stop being connected to means 
for setting in motion inflation of the second 
sleeve, deflation of the first sleeve and the 
filling of the other annular chamber in said 
hydraulic Jack. 

24. A method Of exploratory drilling 
substantially as herein described. 

25. A machine for exploratory drilling 
substantially as herein described with 
reference to the accompanying drawings. 

A. A. THORNTON & CO.. 
Northumberland House. 
203-^306 High Hotborn, 
London, w.C.l. 
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